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© Wafer positioning mechanisms for notched wafers. 



© A wafer positioning mechanism, for positioning a 
wafer (5) with a notch (6) in the periphery thereof, 
the positioning mechanism comprising:- 
a drive roller (2), the centre axis thereof being sub- 
stantially perpendicular to the main wafer surfaces, 
when the wafer is mounted for positioning by the 
mechanism, and being coupled to a drive source 
(28); 

an arm member (3), a first end thereof being fixed 
(4) and a second end having a protrusion (7) and 
being elastically displaceable towards and away 
from the periphery of the wafer (5) when the wafer is 
mounted for positioning by the mechanism, and the 
protrusion (7) having a shape for fitting the notch (6) 
in the periphery of the wafer (5); 
(^a transmission roller (8), supported between the first 
^and second ends of the arm member (3). the centre 
axis thereof being substantially parallel to the centre 
2 axis of the drive roller (2); and 
t— holding means (20, 22, 24), for holding the arm 
^member (3) and drive roller (2) in the vicinity of said 
wafer (5), so that said transmission roller (8) is driven 
CO by said drive roller (2) when said protrusion (7) is in 
q contact with the wafer periphery outside the region 
where the notch (6) is formed and so that the trans- 
emission roller (8) toses contact with the drive roller 
(2) when said protrusion (7) is engaged with the 
notch (6). 
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Wafer positioning mechanisms for notched wafers. 



This invention relates to wafer positioning 
mechanisms, for positioning semiconductor wafers 
in wafer processing. More particularly, this inven- 
tion relates to positioning mechanisms for semicon- 
ductor wafers having notches on the peripheries 
thereof, for setting notch positions to selected ra- 
dial directions. 

In the manufacture of semiconductor integrated 
circuits, especially in wafer processes, semicon- 
ductor wafers having a plurality of integrated circuit 
patterns formed thereon and being processed in 
order, are required to be positioned in fixed direc- 
tions or orientations. 

Generally, in the prior art, a generally circular 
semiconductor wafer is provided with a cut off 
portion which exhibits a segmental shape, formed 
by an arc and a chord. The resulting flat side 
surface of the wafer, formed by the cut off, is 
usually called an orientation flat and is formed in a 
specific direction with regard to orientation of the 
semiconductor crystal of the wafer. The orientation 
flat can be conveniently used for the purpose of 
wafer positioning. The orientation flat is formed at 
an early stage of a wafer manufacture process, by 
removing a side portion of a cylindrical ingot of 
semiconductor, parallel to the axis thereof, after the 
cylindrical ingot is grown. Semiconductor wafers, 
each with an orientation flat, are obtained by cut- 
ting the ingot into slices. 

Wafers are usually carried or handled in a 
container, in other words, a semiconductor wafer 
carrier, during wafer processes, or before and after 
specific wafer processes in which wafers are pro- 
cessed one by one. Therefore, it is an important 
matter to position or to prealign a plurality of wa- 
fers in the carrier in a fixed direction or with a fixed 
alignment, in order to make wafer processes 
progress efficiently. 

In lithography or test processes, in which each 
semiconductor wafer is processed individually, the 
orientation flat is generally utilised as a reference 
plane in positioning the wafer precisely at a pre- 
determined position by moving a stage of the ap- 
paratus used for the process involved. To improve 
working efficiency for these processes, a procedure 
for prealignment of wafers in the carrier is a neces- 
sary step. 

In the prior art, wafer positioning in the carrier 
has been performed mechanically using the ori- 
entation flat. A simple positioning procedure is ex- 
plained with reference to Figs. 1(a) and 1(b). A 
semiconductor wafer 5 has an orientation flat 9. a 
straight flat portion thereof having a length ranging 
between about 30 mm and 50 mm, its dimensions 
being standardised depending on wafer size. The 



wafer is contained in the carrier and supported 
vertically and rotatably. For positioning the wafer 5, 
it is mounted on a drive roller 2 and the roller is 
rotated by a drive mechanism (not shown). When 

5 the circular periphery of the wafer is mounted on 
the roller 2. a small gap is formed between a wafer 
guide 1 1 and the wafer periphery, and the wafer 5 
easily rotates as illustrated by arrows. When the 
orientation flat 9 rotates to a bottom position, con- 

w fronting the roller 2, the wafer seats on the wafer 
guide 11 and ceases to rotate. When a carrier 
containing a plurality of wafers is positioned on a 
drive roller 2 of sufficient length and the drive roller 
2 is rotated, all wafers are positioned at the same 

is time by the single drive mechanism. 

The above method has a disadvantage in that 
the accuracy of alignment is not so good. An 
improvement was proposed and disclosed in Japa- 
nese Unexamined Patent Publication "SHO-62- 

20 219535" laid-open on 26th September 1987, by T. 
Ohno. 

In recent years, there is a trend towards the 
use of a wafer configuration having a notch, without 
an orientation flat. This is because a notched wafer 

25 is more economical, in that a larger area is avail- 
able for forming integrated circuit chips than is the 
case for a wafer with an orientation flat. Further, the 
existence of the orientation flat has an adverse 
influence on uniformity in wafer processing. How- 

30 ever, for a notched wafer, the notched area is so 
small compared with the cut off portion of an 
orientation flat that the simple positioning mecha- 
nism such as shown in Figs. 1(a) and 1(b) cannot 
be used for notched wafers. 

35 An embodiment of the present invention can 

provide a wafer positioning mechanism for a 
notched wafer, for setting a wafer notch at a pre- 
determined position. 

An embodiment of the present invention can 

40 provide a wafer positioning mechanism for notched 
wafers, which has a simple mechanical structure. 

An embodiment of the present invention can 
provide a wafer positioning mechanism for notched 
wafers, which accomplishes wafer positioning with- 

45 in a short time, over a single wafer rotation. 

An embodiment of the present invention can 
provide a wafer positioning mechanism for position- 
ing notched wafers placed in a wafer carrier. 

In accordance with an embodiment of the 

so present invention, a wafer positioning mechanism 
for positioning wafers put in a container, each wafer 
having a notch in the periphery thereof, comprises: 
a drive roller having a centre axis substantially 
perpendicular to the main wafer surfaces and coup- 
led to a drive source; an arm member, a first end 
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thereof being fixed and a second end having a 
protrusion and being, elastically movable in the 
direction of said wafer surface, the protrusion hav- 
ing a shape filling a notch in a wafer; and a 
transmission roller supported between the first and 
second ends of the arm member, the centre axis 
the transmission roller being substantially perpen- 
dicular to the main wafer surfaces and mounted on 
the drive roller; and means for holding the axes of 
the drive roller and transmission roller in the vi- 
cinity of the wafer so that the transmission roller is 
driven by the drive roller whilst the protrusion con- 
tacts the periphery of the wafer outside the notch 
region and the transmission roller loses contact 
witn the drive roller when said protrusion is en- 
gaged with the wafer notch. 

A positioning mechanism in accordance with 
an embodiment of the present invention can be 
used for positioning an arbitrary selected number 
of wafers all at one time. Each wafer is positioned 
individually by a separate arm member having a 
transmission roller, and thus a plurality of wafers 
can be positioned by providing a combined struc- 
ture with a plurality of individual arm members, 
each having a transmission roller, and a single 
drive roller which has an axial length sufficient to 
drive the plurality of transmission rollers. 

Reference is made, by way of example, to the 
accompanying drawings, in which:- 

Figs. 1(a) and 1(b) schematically illustrate a 
prior art wafer positioning method utilising orienta- 
tion flats on wafers, 

Fig. 2 is a partial perspective view illustrating 
an embodiment of the present invention. 

Fig. 3 shows a perspective view, to a larger 
scale, of a part of the embodiment of Fig. 2, with a 
wafer rotating and sliding on a protrusion on an 
arm member, 

Fig. 4 shows a perspective view, to a larger 
scale, of a part of the embodiment of Fig. 2, when 
the notch in a wafer is engaged with the protrusion, 
showing separation from a transmission roller, 

Fig. 5 is a perspective view of an embodi- 
ment of the present invention in which a plurality of 
arm members are provided and driven by a single 
drive roller of sufficient length, 

Fig. 6 illustrates the shape of a notch formed 
in a wafer, 

Fig. 7 is a cross-sectional view illustrating an 
embodiment of the present invention when a carrier 
containing wafers is disposed on the positioning 
mechanism, 

Fig. 8 is a top view, with portions broken 
away, of the embodiment of the present invention 
when the carrier is disposed on the positioning 
mechanism, and 

Fig. 9 illustrates relative arrangements of wa- 
fer, transmission roller, arm member and drive roll- 



er of an embodiment of the present invention. 

Figs. 2 to 4 give perspective views illustrating 
an embodiment of the present invention, for easy 
understanding. In Fig. 2, a semiconductor wafer 5 

5 is shown loaded in a carrier 10 (which carrier is 
partly shown in cross-section, holding a single wa- 
fer, for the sake of clarity). The wafer is supported 
vertically and a notch 6 is formed in the periphery 
of the wafer 5. The notch 6 has a V-shape with an 

w aperture angle of about 90* and a depth of about 1 
mm from the circular periphery of the wafer, as 
shown in Fig. 6. An arm member 3 having an 
elastic or flexible or resilient characteristic, is pro- 
vided under the wafer 5, and a transmission roller 8 

15 is supported by the arm member 3 and a drive 
roller 2 is disposed under the wafer 5 and trans- 
mission roller 8. One end of the arm member 3 is 
fixed by a fixing means 4 such as a rod, and 
another end thereof protrudes towards the wafer, 

20 forming a protrusion 7. The external shape of the 
protrusion 7 is chosen such that it can fall into the 
notch 6 when the notch moves on to the protrusion 
7. 

Fig. 3 shows a perspective view, to an en- 
25 larged scale as compared with Fig. 2, of the posi- 
tioning mechanism when the protrusion 7 is sliding 
on the periphery of the wafer outside of the notch 
6, and Fig. 4 shows a view similar to that of Fig. 3 
when the protrusion 7 falls into the notch 6. As 
30 shown in Fig. 3, when the protrusion 7 is pressed 
in a downward direction, indicated by an arrow 
outline, (holding means of the carrier and the posi- 
tioning mechanism will be explained below) by the 
wafer periphery, the arm member 3. which is 
35 formed with a V-shape, is further deformed and the 
transmission roller 8 is pressed onto the drive roller 

2 and rotates, resulting in rotation of the wafer 5. 
As shown in Fig. 4, when the protrusion 7 engages 
with the notch 6 under the effects of a restoring 

40 force of the arm member 3, the contact of the 
transmission roller 8 with the drive roller 2 is re- 
leased and a gap a is formed between those roll- 
ers, with the result that rotations of both the trans- 
mission roller 8 and wafer 5 cease. 

45 Therefore, regardless of the initial notch posi- 

tion of the wafer, the notch position is brought to a 
predetermined specified position within one rotation 
of the wafer. 

In the embodiment shown in Figs. 2 to 4, the 

so drive roller 2 of the positioning mechanism 1 has a 
diameter of about 36 mm. and is provided by a 
metal roller coated with material such as a silicone 
rubber and/or a urethane rubber. The arm member 

3 is fabricated of stainless steel sheet having a 
55 thickness of 0.2 mm and a width of 4 mm, and is 

formed beforehand to a V-shape. The protrusion 7 
is formed by bending one end of the arm member 
3 and it has a V-shape in cross-section. The shape 
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of the protrusion engages gently within the notch 6 
formed on the periphery of the wafer 5. Therefore, 
when the periphery of the wafer 5 rotates, sliding 
on the protrusion 7, the protrusion 7 becomes 
engaged with the notch 6. At this time, the trans- 
mission roller 8 separates from the drive roller 2. 
and wafer rotation ceases. 

The transmission roller 8 in this embodiment is 
set in an opening in and rotatably supported at a 
middle portion of the arm member 3, and it has a 
diameter of 20 mm and is made of, for example, 
polyacetal in order to avoid contamination of the 
wafer 5. The transmission roller 8 may be sup- 
ported by a cantilever axis fixed on one side of the 
arm member 3, 

A U-shaped groove having a width of 1 mm 
and a depth of 1 mm is preferably formed on or 
around the cylindrical surface of the transmission 
roller 8, such that the peripheral edge of the wafer 
5 fits into the groove so that the wafer does not run 
off the transmission roller. 

The fixing means 4 of this embodiment utilises 
a stainless steel rod 3 mm in diameter, to which 
the arm member 3 is fixed. 

When a plurality of positioning mechanisms 1 
as shown in Figs. 2 to 4 are connected and assem- 
bled together side by side in an axial direction, a 
plurality of wafers can be positioned at one time 
even when the wafers 5 are placed in the carrier 
irregularly with regard to the notch positions. Each 
wafer ceases rotation at a time when the protrusion 
7 formed on a corresponding arm member 3 en- 
gages with the notch 6 in the wafer. Within the time 
taken for one wafer rotation, all wafers are posi- 
tioned in a manner such that the notch positions 
are aligned in an axial direction. 

Fig. 2 provides only a partial view of such an 
embodiment. A fuller view of a positioning mecha- 
nism in accordance with such an embodiment of 
the invention, for positioning a plurality of semicon- 
ductor wafers placed in a carrier, is given by Figs. 
7 and 8. Fig. 7 shows a cross-section, taken along 
a line A-A of Fig. 8, when a carrier 10 containing a 
plurality of wafers 5 is disposed on a positioning 
mechanism 1 embodying the invention. Fig. 8 is a 
top view (looking down on the container), but for 
the sake of clarity, only the outline of the carrier 10 
is shown, by a chain line, and wafers 5, arm 
members 3 and transmission rollers 8 are only 
partly shown. It can be seen that semiconductor 
wafers are arranged in the carrier 10 at small, 
regular intervals of about 5 to 6 mm between 
adjacent wafers. 

The carrier 10 is, for instance, made of poly- 
propylene and wafers 5 are supported on sloped 
side walls 15 as shown in Fig. 7. For positioning 
the wafers, the carrier 10 is disposed on a holder 
base 20, and in a longitudinal direction the carrier 



is thereby aligned by carrier guides 22 attached to 
the holder base 20. The protrusion 7 of the arm 
member 3 seen in Fig. 7 and the periphery of the 
transmission roller 8 exert a force tending to raise 

5 the wafer. On the other hand, the transmission 
roller 8 is pressed against the drive roller 2. There- 
fore, a wafer having dimensions such as 150 mm 
(6 inches) or 200 mm (8 inches) diameter and 0.7 
mm thickness, can easily be rotated, sliding on 

io side walls 15. Fig. 8 illustrates that the (each) 
transmission roller 8 is supported by a cantilever 
fixed on the (a respective) arm member 3, and that 
the axis of the drive roller 2 is supported by side 
walls 24 via a bearing 26 and driven by a belt 29 

15 coupled to a motor 28 (Fig. 7). 

The fixing means 4, for example a rod, is also 
fixed to side walls 24 which form holding means 
with the holder base 20, position of fixing being 
adjusted such that, when a protrusion 7 is de- 

•20 pressed downward by the periphery of the wafer, 
an arm member 3 is bent and a transmission roller 
8 is pushed on to the drive roller 2, and further 
such that, when a protrusion engages with a notch 
6, the arm member is lifted up by elastic or resil- 

25 lent force and a gap is formed between the trans- 
mission roller 8 and drive roller 2, resulting in 
cessation of rotation of the wafer. 

Fig. 5 shows a perspective view, to an en- 
larged scale as compared with Fig. 7, of detailed 

30 structure of a combination of the single drive roller 
2 and a plurality of arm members 3, each arm 
member having a transmission roller 8. Each trans- 
mission roller 8 fulfils the functions of rotating and 
positioning a single wafer (placed in the carrier with 

35 irregular random orientation). In Fig. 5, a drive roller 
2 is of sufficient length to rotate the plurality of 
transmission rollers 8, and fixing means 4 has also 
a sufficient length for fixing the same number of 
arm members 3. For example, when a carrier is 

40 capable of holding 25 wafers at regular intervals of 
about 5 to 6 mm, the axial lengths of both the drive 
roller 2 and fixing means 4 are chosen to be about 
130 to 160 mm. 

Now, an example of the relative arrangements 

45 of wafer 5. transmission roller 8, drive roller 2 and 
arm member 3 will be explained with reference to 
the side view of Fig. 9. In this case, diameters of 
wafer 5, transmission roller 8 and drive roller 2 are 
selected to be 200, 20 and 36 mm respectively. An 

so arm member 3 is formed by soldering or welding 
together two parts 31 and 33, each having a length 
of about 40 mm. The first part 31 is of phosphor 
bronze having a spring characteristic, and a thick- 
ness thereof is about 0.5 mm. The second part 33 

55 is a machined part of steel sheet having a thick- 
ness of about 1 mm and exercises substantially no 
spring action. 

The centre position Q of the transmission roller 
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8 is located on a line forming an angle of 10 " with 
a line O-P (herein, O and P designate the centre of 
a wafer 5 and drive roller 2 respectively). A con- 
necting line between protrusion 7 and the centre 0 
also forms an angle of about 10* with line O-P. 
The arm member 3 is bent and forms a V-shape. 
The fixing point F of the arm member 3 is deter- 
mined such that the position F is located to the 
right (as seen in Fig.9) of an extension of line 0-Q, 
forming an angle of about 5° therewith, as shown 
in Fig. 9. 

When the above design structure is utilised for 
the positioning mechanism, the transmission roller 
8 is separated from the drive roller 2 with a gap of 
0.5 mm when protrusion 7 engages with notch 6 
having a depth of 1 mm. 

The positioning mechanism 1 in accordance 
with an embodiment of the present invention is 
arranged under the carrier 10 as shown in Figs. 7 
and 8, and the drive roller 2 is rotated at a periph- 
eral speed of the wafer of about 50 mm per sec- 
ond. A satisfactory result can be obtained for posi- 
tioning the wafer within a single rotation thereof. 

All dimensions, shapes and materials of wafer 
5, notch 6, arm member 3. protrusion 7, transmis- 
sion roller 8, drive roller 2, etc., disclosed above 
are exemplary: it will be apparent that other em- 
bodiments of the invention are possible. Further, 
the number of wafers to be positioned at one time 
and the rotation speeds of movable parts are also 
exemplary. 

A wafer positioning mechanism embodying the 
present invention, for notched wafers, the notch 
which is a substitute for the orientation flat of the 
prior art, can cope with an increased wafer size, 
with the object of getting a larger yield of chips 
from a single wafer and of getting a more uniform 
processed surface for wafers. Positioning mecha- 
nisms embodying the invention can be utilised for 
positioning not only a single wafer but also a plural- 
ity of wafers in the carrier at one time. 

Embodiments of the present invention provide 
that wafers placed in a carrier during wafer pro- 
cessing can be positioned in a short time, just 
before a next process step, for the purpose of 
prealignment, and are useful for improving wafer 
processing. 

An embodiment of the present invention pro- 
vides a positioning mechanism for wafers placed in 
a container, a notch being formed on the periphery 
of a wafer. The positioning mechanism comprises: 
a drive roller having a centre axis vertical to wafer 
surface and coupled to a drive source; an arm 
member, a first end thereof being fixed and a 
second end having a protrusion and being elas- 
tically movable in the direction of said wafer sur- 
face, the protrusion having a shape fit for the notch 
of the wafer; and a transmission roller supported 



between the first and second ends of the arm 
member, the centre axis the transmission roller 
being vertical to the wafer surface and mounted on 
the drive roller; and means for holding the axes of 

5 the drive roller and transmission roller in the vi- 
cinity of the wafer such that the transmission roller 
is driven by the drive roller when the protrusion 
contacts the periphery of the wafer outside the 
notch region and the transmission roller loses con- 

w tact with the drive roller when said protrusion is 
engaged with the wafer notch. 

Claims 

15 

1. A wafer positioning mechanism, for position- 
ing a wafer with a notch in the periphery thereof, 
the positioning mechanism comprising:- 

a drive roller, the centre axis thereof being substan- 

20 tially perpendicular to the main wafer surfaces, 
when the wafer is mounted for positioning by the 
mechanism, and being coupled to a drive source; 
an arm member, a first end thereof being fixed and 
a second end having a protrusion and being elas- 

25 tically displaceable towards and away from the 
periphery of the wafer when the wafer is mounted 
for positioning by the mechanism, and the protru- 
sion having a shape for fitting the notch in the 
periphery of the wafer; 

30 a transmission roller, supported between the first 
and second ends of the arm member, the centre 
axis thereof being substantially parallel to the cen- 
tre axis of the drive roller; and 
holding means, for holding the arm member and 

35 drive roller in the vicinity of said wafer, so that said 
transmission roller is driven by said drive roller 
when said protrusion is in contact with the wafer 
periphery outside the region where the notch is 
formed and so that the transmission roller loses 

40 contact with the drive roller when said protrusion is 
engaged with the notch. 

2. A positioning mechanism as claimed in 
claim 1 , wherein said positioning mechanism com- 
prises a plurality of arm members and transmission 

45 rollers, combined with respective arm members, 
and said drive roller has an axial length sufficient to 
allow it to drive all of the transmission rollers, 
whereby a plurality of wafers can be positioned at 
one time. 

so 3. A positioning mechanism as claimed in 

claim 1 or 2, wherein the or each arm member is 
formed of a spring sheet having a V-shape, and is 
further deformed, towards the drive roller, when a 
wafer is mounted for positioning by the mechanism 

55 and arranged on the arm member, the periphery of 
the wafer contacting the transmission roller of the 
arm member concerned and contacting said protru- 
sion. 
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4. A positioning mechanism as claimed in 
claim 1 or 2, wherein the or each arm member is 
made of two sheet parts connected with one an- 
other at a middle point of the arm member and 
forming a V-shape, the first part being of spring 5 
material and one end thereof forming the first end 

of the arm member, the arm member being de- 
formed, towards the drive roller, when a wafer is 
mounted for positioning by the mechanism and 
arranged on the arm member, the periphery of the ;o 
wafer contacting the transmission roller of the arm 
member concerned and contacting said protrusion. 

5. A positioning mechanism as claimed in 
claim 3. wherein a hole or aperture is formed in the 

or each arm member, and the or the corresponding ;s 
transmission roller is set in the aperture supported 
on a surrounding portion of the arm member ar- 
ound the aperture. 

6. A positioning mechanism as claimed in 
claim 4, wherein the or each transmission roller is 20 
supported at the middle point of the or the cor- 
responding arm member. 

7. A positioning mechanism as claimed in any 
preceding claim, wherein the wafer or wafers for 
positioning by the mechanism are placed in a 25 
container and the container is a semiconductor 
wafer carrier for holding wafers spaced at regular 
intervals and having an opening at a bottom portion 
thereof through which a substantial bottom portion 

of the wafer periphery of the or each wafer con- 30 
tained therein is exposed, and wherein said holding 
means comprises a holder base and a carrier guide 
having dimensions adapted so that the drive roller 
and the arm member or arm members are dis- 
posed appropriately when the carrier is in place on 35 
the mechanism. 

8. A positioning mechanism as claimed in any 
preceding claim, wherein the or each transmission 
roller has a groove formed in the cylindrical surface 
thereof, the width of the groove being greater than 40 
a thickness of a wafer with which the positioning 
mechanism is used. 

9. A positioning mechanism as claimed in any 
preceding claim, wherein the or each arm member 

is fixed, at its first end, by a fixing means to a side 45 
wall which is a constituent part of the holding 
means. 

10. A positioning mechanism as claimed in 
claim 9, wherein said fixing means of the or each 

arm member includes a rod. 50 

11. A positioning mechanism as claimed in 
claim 9, wherein the position of said fixing means 
is displaced from a line connecting the centres of 
the wafer and the transmission roller, towards the 
drive roller. 55 
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